We consider an Rd-valued continous semimartingale (Xt)tE [O,T], the space of processes ~p = ~8 . X ( 6 X is a semimartingale in S~~ and the space of their terminal values ~T. We give necessary and sufficient conditions for completeness of gP in the norm ~(~ ' . X ) * and closedness of~, in LP. These results are related to some problems in mathematical finance and have been given for p = 2 in [DMSSS].
Introduction
As the results of our paper are given in [DMSSS] for the case p = 2, we have tried to be as short as possible and refer for a motivating section on the financial interpretation to [DMSSS] (see also [DM] especially for the discontinuous case).
By construction, the stochastic integral with respect to a square integrable martingale M is an isometry. Osterreich",Project Nr. P11544 is therefore closed in L2. Quite recently a characterization of the closedness of the space of stochastic integrals with respect to a continuous semimartingale has been given in an L2-setting [DMSSS] . The aim of this paper is to generalize some of these results to the case LP (p ~ 2).
After some definitions in section 2 we consider in section 3 the space of processes CP = ~(e ~ E for a fixed continuous semimartingale X and an appropriately chosen space of integrands ep. We give necessary and sufficient conditions for the closedness of this space with respect to the norm IIHIIRP = IIH*IILp. The idea of the proof of Theorem 3.1 comes from [DMSSS] . We have simplified parts (i) =~ (ii) and (i) =~ (iv) . It 
Proof. Equivalence of (i) and (ii), and implication (ii) ~ (iii) are obvious. To prove (iii) ~ (ii), it is enough to consider the case 8 E LP(M), ~D efine stopping times Tn = inf {t : t0 |03B8dA| = n} A T . Processes 03B8n = are in LP (A), so also in Op. By (iii) ~03B8n~0398p~C~03B8n~Lp(M) _ Taking the limit n --~ oo we get a contradiction, that proves (ii). The first term is equal to The second one can be estimated using Burkholder-Davis-Gundy inequality by The proof of this lemma can be found in [RY] , Proposition 4.7 in chapter IV.
In order to prove (1) for p 2 it is enough to take A = (~ . ~ X )*2, B = ~8 ~ X~. The closedness of % in LP (P) In this section we investigate the closedness of ~T in LP (P) for a fixed continuous semimartingale X. Our main theorem is analogous to Theorem 4.1 of [DMSSS] for the case p ~ 2. (P) such that E(g[0s ) By construction E(gU) Since we have now proved the equivalence of (2)-(6), it is still to be shown that (1) is equivalent to (2)-(6). Assuming (1) yields by the continuity of the map i (see Definition 2.7) and Lemma 4.5 the validity of (4). Conversely assuming (2)- (6) there is an equivalent martingale measure Q satisfying Rq (P) . The density process of Q denoted by Lt is necessarily of the form L = ~(-A ' M + U), where U is a local martingale strongly orthogonal to M (see [AS] 
